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(54) FUEL CELL FASTENING DEVICE 

(57)Abstract: 

PURPOSE: To cover the weak point of bellows by utilizing mainly the 
displacement controllability of springs, when a fuel cell is fastened. 
CONSTITUTION: Fuel cell stacks 8 made in a multistory form holding 
an intermediate holder 7 between the upper and the lower bolster 1 
and 2 are provided being held by the upper and the lower holders 5 
and 6. Between the upper bolster 1 and the upper holder 5, plural 
springs 12 and bellows 13 are provided in the same plane, and the 
upper and the lower bolsters 1 and 2 are fastened by fastening rods 
10. The springs 12 are made in the size and the numbers which can 
add the a necessary and the minimum fastening force for a fuel cell. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Make a fuel cell stack high-laminated on both sides of a middle electrode holder between up-and- 
down bolsters pinch with an up-and-down electrode holder, and it is arranged, With a rod with a bundle, bind 
tight a bolster of the above-mentioned upper and lower sides, and and in the same flat surface between the 
above-mentioned upper bolster and an upper holder, A device with a fuel cell bundle having the composition 
which made two or more springs and bellows intervene, and made this spring a size and a number which 
can add the minimum clamping force required as a fuel cell. 

[Claim 2]The device with a fuel cell bundle according to claim 1 which fixed a position of a middle electrode 
holder and made two or more springs and bellows intervene between a lower bolster and a lower holder. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the device with a fuel cell bundle for binding tight the stack of 
a fuel cell which uses the chemical energy which fuel has in the energy sector which makes it change into 
electrical energy directly. 
[0002] 

[Description of the Prior Art]A fused carbonate fuel cell among fuel cells, The tile (electrolyte plate) which 
makes melting carbonate come to sink into porous material as an electrolyte is inserted from both sides with 
the two electrodes of a cathode (oxygen pole) and an anode (fuel electrode), Oxidizing gas is supplied to the 
cathode side, and the thing it was made to make it generate electricity by making it react respectively by the 
cathode and anode side is used as one cell, each cell is laminated to a multilayer via a separator, and it has 
been made to consider it as the stack by supplying fuel gas to the anode side. 

[0003]Are [ in / the fuel cell made into the above-mentioned stack needs to maintain battery capacity good 
for every cell, and / an electrode reaction part ] in contact by pressure distribution with a cathode, and 
uniform each electrode, tile and separator of an anode, If it is in an internal manifold type fuel cell, it is 
required that there is flattery nature to height change of the stack in that the sealing nature of the wet seal 
part of a periphery is maintained, starting in a life, a stop, and a load change (temperature change) etc. 
Therefore, it is required to bind the whole fuel cell tight uniformly with fixed clamping force. 
[0004]ln order to fulfill this necessity, binding a fuel cell tight with a device with a bundle is performed, but. In 
order to obtain the high power of a fuel cell, in increasing the number of laminations of a cell and trying to 
attain high lamination, As an example is shown in drawing 3 , on the lower bolster 2, make the lower 
insulating block 4 and the lower holder 6 intervene, lay the fuel cell stack 8 of the upper and lower sides 
laminated on both sides of the middle electrode holder 7, and. Lay the upper insulating block 3 via the upper 
holder 5 on the upside fuel cell stack 8, and he makes the metal bellows 9 which it has between the upper 
insulating block 3 and its upper upper bolster 1 intervene further, and is trying to bind tight between the up- 
and-down bolsters 1 and 2 with the rod 10 with a bundle, and the nut 1 1. 
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[0005] 

[Problem(s) to be Solved by the lnvention]lt is necessary to make the pressure of the bellows 9 high more 
for example, in accommodating a fuel cell in a pressure vessel and operating under high pressure force, 
when the pressures in a pressure vessel are 7atm, about 1 1 atm of pressures of the bellows 9 are needed 
but, and. As for the nitrogen gas of the usual plant, and the pneumatic pressure for control, about 8 atm is 
common. In this case, a pressure-up device etc. will be needed, and the restrictions on the regulation of 
High Pressure Gas Control Law will be received, the measures against high voltage for which complicated 
control is needed must be taken, and there is a problem which it has bad plant efficiency that the large-scale 
equipment incidental to a mass power supply or it is needed etc., and becomes a high cost. 
[0006]On the other hand, when it is a spring type, a spring constant changes with the use under an elevated 
temperature, or spring reaction force declines in connection with the creep by long-term use, and although it 
replaces with the bellows 9 and there is also a method which used the spring, when the rate of change of 
load with a bundle becomes large, there is a problem which causes aggravation of the performance of a 
stack. 

[0007]There is also a method which uses together and binds bellows and a spring tight about a rectifier 
stack so that a pressure may act from the direction which carries out up-and-down repulsion as it is 
indicated by JP,48-10265,Y, although it incidentally is not a fuel cell, but. In the case of the rectifier stack, 
change of clamping force is permitted and, moreover, especially the pressure of bellows differs from the 
case of the fuel cell in that it is not only different from the fuel cell at the point without restrictions, but it binds 
several different independent stacks tight on a common pedestal. 

[0008]Then, as this invention can make internal pressure of bellows low, it takes the measures against high 
voltage unnecessary, and it tends to enable it to also cover the change accompanying the creep by an 
elevated temperature. 
[0009] 

[Means for Solving the Problem]ln order to solve an aforementioned problem, make this invention pinch with 
an up-and-down electrode holder, and it arranges a fuel cell stack high-laminated on both sides of a middle 
electrode holder between up-and-down bolsters, Bind tight a bolster of the above-mentioned upper and 
lower sides with a rod with a bundle, and two or more springs and bellows are made to intervene in the 
same flat surface between the above-mentioned upper bolster and an upper holder, and this spring is 
considered as composition made into a size and a number which can add the minimum clamping force 
required as a fuel cell. 

[0010]lt has composition which fixed a position of a middle electrode holder and made two or more springs 

and bellows intervene between a lower bolster and a lower holder. 

[0011] 

[Function]Since a spring and bellows are made to follow the shrinkage amount when a spring and bellows 
are made to intervene between an upper bolster and an upper holder when contraction arises in a fuel cell 
stack, the rate of change of clamping force can be made small. Under the present circumstances, since the 
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pressure of a spring mainly acts and an insufficiency is compensated with bellows, internal pressure of 
bellows can be made low. That is, if a spring is also used, a spring is displacement control, and although it is 
load control with a bundle only in the case of bellows and modification cannot be pressed down, when 
producing the modification inside a cell, it will control it. That is, if a cell tends to expand, a spring will be 
shrunken and reaction force will become large. Conversely, if a cell is shrunken, as for a spring, elongation 
reaction force will become small. 

[0012]When a middle electrode holder is fixed and a spring and bellows are added also between a lower 
bolster and a lower holder, since it becomes arrangement symmetrical with the upper and lower sides, 
clamping force will be further stable. 
[0013] 

[Example]Hereafter, the example of this invention is described with reference to drawings. 
[0014] Drawing 1 arranges what upper-layers-ized the up-and-down fuel cell stack 8 in piles on both sides of 
the middle electrode holder 7 between the up-and-down bolsters 1 and 2 like the conventional device with a 
bundle which shows one example of this invention and is shown in drawing 3 , Make the lower insulating 
block 4 intervene between the lower holder 6 and the lower bolster 2 which support the lower end surface of 
the lower fuel cell stack 8, and. In the composition which makes the upper insulating block 3 intervene 
between the upper holder 5 and the upper bolster 1 which were allotted to the upper surface of the upside 
fuel cell stack 8, and has bound tight between the up-and-down bolsters 1 and 2 with the rod 10 with a 
bundle, and the nut 1 1, Into the same flat surface between the above-mentioned upper bolster 1 and the 
upper insulating block 3 on the upper holder 5, two or more springs 12 and bellows 13 are considered as the 
composition which carried out intervention installation so that it might become uniform arrangement by turns, 
without inclining superficially. 

[0015]Make the above-mentioned spring 12 into the size and number which can add the minimum clamping 
force required as a fuel cell in itself, and, on the other hand, the bellows 13, Below the usual supply pressure 

(7 kg/cm g grade) carries out internal pressure, and the load to pay is made for the bellows 13 of the spring 
12 to be about 10 to twenty percent about 9 to 80 percent as a form using pneumatic pressure or N 2 gas 

pressure, It is made to be uniformly controlled by the proper clamping force according to an operating 
pressure changing the pressure of the bellows 13. 

[0016]lt enables it for the middle electrode holder 7 to have slid to the rod 10 with a bundle in this example. 
14 show among a figure the incubation and thermal insulation it was made to make the fuel cell stack 8 
surround also including the rod 10 with a bundle. 

[0017]Since it has the above-mentioned composition, even if a big shrinkage amount arises in the fuel cell 
stack 8 considered as high lamination, the shrinkage amount can mainly be concerned with the spring 12, 
and sub** the bellows 13, can make it able to follow with the spring 12 and the bellows 13, and can keep 
load with a bundle constant. That is, although the height change by contraction of the fuel cell stack 8 can be 
followed mainly by the effect of the displacement control nature by the elongation of the spring 12, when 
spring reaction force declines by long-term use etc., it can be compensated with the internal pressure of the 
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bellows 13. In this case, since the internal pressure of the bellows 13 can be covered with a low pressure as 
compared with the case where only the bellows 13 is used, the pressure-up device as a measure against 
high voltage which was necessity conventionally, complicated control, etc. can be made unnecessary, and 
pressure control accuracy may also be comparatively rough. 

[0018]Therefore, even if the rate of change of the clamping force in the case of being based only on the 
spring 12 should be made small in this invention, the change accompanying the creep by an elevated 
temperature should also be covered and a trouble should further arise in the pressure source of the bellows 
13, Since the minimum clamping force is securable with the spring 12, it does not have a possibility of 
causing an extreme clamping force fall, either. 

[0019]ln this invention, since it has provided so that the incubation and thermal insulation 14 for fuel cell 
stack 8 may be surrounded including the rod 10 with a bundle, there is an advantage which can make 
change of clamping force still smaller. Namely, since it will become an elevated temperature if it operates by 
putting in in a pressure vessel in the case of a fuel cell, surround the fuel cell stack 8 with the incubation and 
thermal insulation 14, but. Under the present circumstances, if only the portion of the fuel cell stack 8 is 
surrounded with the incubation and thermal insulation 14, thermal expansion difference will arise between 
the rod 10 with a bundle, and the fuel cell stack 8, but. In the point this invention, since it was made to 
surround with the incubation and thermal insulation 14 including the rod 10 with a bundle as described 
above, the above-mentioned thermal expansion difference becomes small, and influence on clamping force 
can be made small. 

[0020]Next, in the same composition as what drawing 2 shows other examples of this invention, and is 
shown in above-mentioned drawing 1 , The middle electrode holder 7 so that clamping force can also give 
the bottom to the rod 10 with a bundle to modification of the lower fuel cell stack 8 as position immobilization 
with the nut 15, Into the same flat surface between the lower bolster 2 and the lower insulating block 4, 
intervention installation of the spring 12 and the bellows 13 is carried out like the upper bolster 1 side. 
[0021]ln order have given clamping force to the up-and-down symmetrical target with the spring 12 and the 
bellows 13 by considering the middle electrode holder 7 as immobilization in the case of the example of 
drawing 2 , Influence of prudence of the up-and-down fuel cell stack 8 and the middle electrode holder 7 can 
be made small, and the difference of the clamping force in the upper and lower sides can be stabilized 
further. 

[0022]Although this invention is not limited only to the above-mentioned example and the example of 
drawing 1 showed the case where it was made to make the rod 10 with a bundle support the middle 
electrode holder 7 slidably, for example, Although it not being necessary to make the rod 10 with a bundle 
support the middle electrode holder 7 and and the example of drawing 2 showed the case where the middle 
electrode holder 7 was fixed to the rod 10 with a bundle, Of course, change can be variously added within 
limits which do not deviate from the gist of that it may be made to fix the middle electrode holder 7 to other 
places other than rod 10 with a bundle, and other this inventions. 
[0023] 
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[Effect of the lnvention]As stated above, according to the device with a fuel cell bundle of this invention, in 
the composition currently bound tight using the rod with a bundle between up-and-down bolsters, the fuel 
cell stack made to pinch between up-and-down electrode holders on both sides of a middle electrode holder 
in the same flat surface between an upper bolster and an upper holder, Since two or more springs and 
bellows are made to intervene and the minimum clamping force was obtained by means of a spring, When 
expansion and contraction arise at the time during the time of the stop of a fuel cell stack, and operation of a 
load change, Mainly with a spring, the shrinkage amount can be absorbed and the insufficiency can be 
compensated with bellows, Therefore, since the rate of change of the clamping pressure power in the case 
of being based only on a spring can be made small, and the change accompanying the creep by an elevated 
temperature can also be covered and the pressure of bellows can be made smaller than the case of only 
bellows on the other hand, the measure against high voltage becomes unnecessary, and. Become possible 
to make pressure control accuracy of bellows rough, and can improve plant efficiency and it becomes 
advantageous also in cost, By there being an effect which controls the out-of-plane deformation of the 
separator inside the cell by temperature distribution taking advantage of the displacement control nature of a 
spring only compared with bellows, and fixing a middle electrode holder, and forming a spring and bellows 
up and down, The effect which can aim at stability of load with a bundle further and which was excellent in ** 
is demonstrated. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[ Drawing 3 ] 
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